Introduction
After repeated washes with BSA, the reacted proteins were visualized with 3,3'-diaminobenzidine tetrahydrochloride (DAB) color reagent. As seen in Figure  1 , only one band, which corresponds to that of Form C calf ADA, is observed for rat liver --- Figure 1 . Characterization ofthe antibody against calf intestinal ADA by immunoblotting.
Proteins from commercial ADA solutions (Lane 1), homogenates from rat liver (Lane 2), and blood mononuclear cell extracts (Lane 3) were electrophoresed (SDS-PAGE) and transferred to a nitrocellulose sheet. The concentration of protein in each sample was: 0.2 mg/mI for commercial ADA; 2 mg/mI for rat liver; and 0.1 mg/mI for cell extracts.
Immunoblot analysis was carried out with antibodies to anti-calf intestine ADA as described in Materials and Methods.
The arrow indicates ADA migration in the electrophoretic field. were also pre-absorbed with ADA from calf intestine (Boehringer) for control purposes. The label was less intense when a preimmune serum was used, and was completely abolished when pre-absorprion was performed or when the first layer of antibody was omitted.
Results
Using a polyclonal anti-ADA antibody against the calf intestinal enzyme and an indirect immunochemical method, we identified ADA on the surface ofmononuclear cells (Figures 2b and 2c) . The results obtained with antibodies against human erythrocyte enzyme were identical.
Antibodies against calf intestine were routinely used because they enabled us to work with higher dilutions (see above). In the presence of anti-calf ADA antibody the label was blocked by pre-incubation with the purified human enzyme (Figure  2e ).
Scanning electron microscopy demonstrated the localization of the enzyme on the external side ofthe lymphocyte membrane ( Figure   3 ). The same result was obtained using transmission electron microscopy (Figure 4 ). In the case of transmission electron microscopy the label corresponding to colloidal gold particles appeared to be sparse, but this is due to ADA release occurring along the whole procedure.
In all the results displayed in Figures 2-4 , it should be noted that the label corresponding to ADA antigen was heterogeneously distributed on the surface of all cells assayed.
In general, the identification ofmembrane enzymes on cell suspensions using light microscopy is difficult. This can be overcome by immunofluorescence, which is routinely used to detect surface antigens.
In can be seen from Figure 2a that a B-lymphocyte reacting with the MAb CD22 was also reactive to the ADA antibody ( Figure 2b) . The label outlining the cell in all images presented in Figure  2 indicates the integrity of the plasma membrane.
The expression of ADA antigen on the surface of lymphocytes studied by light microscopy was not the same for all the cells stud- The immunogold technique for electron microscopy was applied to cell suspensions as previously described by Matutes (23), using sheep anti-rabbit lgG conjugated to 40-nm colloidal gold particles as second layer. The study of immunogold-labeled cell samples with the scanning electron microscope was carried out in three different modes: the SE (secondary electron image signal), the BEI (backscattered electron image signal) with reverse polarity, and the mixed SE and BEI images, both in normal polarity. The latter is the image shown, and the gold particles are indicated by black and white arrows. Bar = 0.5 tm.
ADA), which is higher
in T-lymphocytes (40 ± 7 mU/mg protein, 
